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(54) imm^m ^/i^p-^^utrt* 

(57) [g^] 

■ mm «F^®art¥B<)ttK**-r^Me«tc#^M 



( 2 ) 

.1 

(1) ^^m 

s D s - # u T u 5 K Y An^^Wimxiiy JIM 

i 9 , o o o ± 5 , o o o> 

(2) 

. ^7DT h 7 ;j--;^->>i^teT-S!l^t" 4. 8±1. 
oic^m^^S^T. 10 

(3) ^i^Ts.ymmm 

(4) ±^i^m- 

im^m2] mBKA^^mmznif^mmmns (tz ■ 
;^c7 5/SEBH^j^wrsf»*JSucfa«(7)^y;^D-:h 20 

' [»*314] I gGX« I gMW^^XtC^-r-Sft* 
#:M- lmAbT-fe-5)W^:«l , 2. 3X«4(C|e«fe® 
tjt^^;g^L.^;g,A^:/ij H-x',. 30 

[»*]S8] mmmmmsiz^mo^^^y^a—^ji' 

m^mii] m^minm5izmm.(D^y^a-± 
^^tsm.'t^izmm-^'iix^y i^u-i-jitnP^izm&n so 
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2 

( 1 ) ^^m 

Mikx-m^-t^t. i 9", " 0 0 0 ± 5 , o o o y 

(2) 

i7p-7h>':t-:*;->>;>'i*TS!)^f -St, 4. 8±1. 

(3) ^^T3./mmn 

mmmzni-^^mmm^ i Rt>'2 tcs^-rauiJi-Ts ymiE 

(4) ±#|f^ffl 

12] i7 p-:^;i.Mi**^**^^'fta#:ic 

[f»^js 1 3 ] m&mwmmzidi-^^mmm^s 
i*-rsfe«<i:T-5. ) izm-rTs.ymm^ix\t'ttnzm 

im>^m 1 4] 1 Tis 5 (ciH«<o^ 

yi7p— ^-;|.tr[#:$^Sl.-B:U«6, ^-KKlTxtCct DTE© 
(1) 

s D s j}^ u 7 u = Ky;i'tt«^f!iffix«y*;uiit 

iifeTiil^-r^t. ^J-^*1 9, 000 + 5, 0 00^ 
(2) 

^p-7h:7;i--:^;->>ifffiTjBy^-r ^i:. 4. 8±1. 

(3) m^7z/mmm 

(4) ^^f^ffl ■ 

mRuyxi,m^!^m\z^omm.^tix^^^m^mi 4 

[0 0 0 1] 

ffi«±®fijffl^i-»] z.(Dmm-i.^mri=^y ^u—T)]^ 
mmzm-r^^'Dxh'o, um\z\t. ^mu^^mmzii 

l^T-l" >^-7xP>- r (iUT, riFN-rJ tB& 

iH-r-So ) ©^**^«^-r^)MaK{c4tse<]7'j:^y^:'p 



■ ( 3 ) 

3 

[0 0 0 2] 

#^ I FN-r«^fe^a^fflfl§*^:s^-r^^^^ i fn. 
T -5 D N A b Tfi •5?esteife#/&^*«*-r 

-ne.cD^-&ot,i-rn*^*^ r^i^jisi fn-tj t 

[0 0 0 3] Cl(;)'5-^. 55^^ I FN-rt±, il^. « 

tis, I FN-r^#SiJoa^7&n FN 

^(-#';*C®:^^€rS.lS-ri:S*5nT*5D. jilt. =l >* 20 

/O^^ffl^ti^. c:n?>#iKtt, vi-rnt> 

^I'izg'mm^s^o. f^m^mmyjmz^-ors,nAm 

i!ibS<, ^«tgw-gb^c I FN-rK#»JSfi)fa« 
I FN- rf^H^^^^T-SOA^ffiidTBilTa&c.;^. 

[0 0 0 4] ^mmm'b^^. m%m<Dmmtm±^^-*)- 30 
(.1) 

s D s - Jit u 7 i7 ij ;uT 5 Ky;u«M*ftffix«y';U)it 
Mmx-m^'r^ii. ^^mi9. .ooo±5, oooy 40 

(2) ^«,iC 
i7P^h>'*-*->>;yS-Cjil^-r-5<i:. 4. 8±1. 

oizmmj^^^T, 

(3) . gp^Tsy^SE^j 

(4) ±#jf^ffl 

[0 0 0 5] mA^^mit^s^mm^mr^mmmit^fz so 
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4 

;i®SaK^n— h'-r^DNA$:^8i-r-5C> 

*t*^?.;^i: D , w.mmzis\i>^mm^^ 3 {cs^-tts /se 

mmmmnf}mif^mxm^Ltz. sK±<D^mt. mi^i^ 
VfmmA\zj:^mm^6- 1 s 4 1 e 2HBMmmizm^ 

[0 0 0 6] tfraicot*50. ^mm^mt^mmmm 

\Z^^^X I FN- rC0S^^i|#T-5ttK^ft«LTt3 

x^m^mtjimm-Amw^n^o -mz, ^mfs^mm 
M^^mffuizm-^mmv^ot-r^^t, ^(dm&k^^ 
mKr^mmmzmm\^n^:fjm^, m.^<<D^^m.n^ 
—mizT^y-t-^-r^yjm<^m^7!)^^oiiKtr£^, m^^^ 

[0 0 0 7] 

[fig^tccfco^i^-r'^^tts] »f?5^^ttsi(c^*-, CCD 

-So 

[0 0 0 8] C0O^^»giJ©gM«. »f*^S^:/i7p- 

[0 0 0 9] co^Bjo^ e,(cgijogMtt. WfTi'^^ty 
i7a—)-)\^^^<Dmmy3m^mmt^::ii\z$>?,, 

[0 0 10] C(D^BM(D^^\ZW\(DBm\t, »f*^^ty 
Z.t\Z&^o 

[0 0 11] cofgBjo^ e.fcsijcr)g6<)«. m^^-s^y 

z.t\z$>^. 

[0 0 12] 

(1) 

S D S - 4? U 7 i7 ij ;i/T 5 h''y;i'«^*i()?ix«yjpji 
iMttTSD^-r-S.*:, i}-^»l 9, 000 + 5, 0003^ 

(2) #«,iC 

i7 0V h- >'^-;^->>i^!*TjHiJS-r-5<h. 4. 8±1. 
0 tC^a.^S^S^-Tc • 

(3) gP^i-T-SySESH^J 



( 4 ) 

5 . 

(4) ^ftf^ffl 

[0 0 1 3] rcD^BJtt, ntsaim-<DW^m^. »f7J^^^: 

[0 0 14] c:«%BJ«, B^IB^HWISS^r, »f*^-&^ 
X «^#:f*3TJ$«-r -5 IS t ^ X & 10 

[0 0 15] mrfE^rawiis^r, »f*^-g>% 

tcfttt^-e-T^y p-^;utn:^ic®eK^K#$-a--g. 

[0 0 16] ^(D^rnu, mm^^<DWkm^. ««^i£f4 
fc»T)^>^^*/^7p-:^;^^^:^^*feM■y■t^^), ^fe-KSj$;tc 20 

[0 0 17] 

[f^ffl] ;i©^w©^:y i7D-^;i/tn:#:tt, i|#sos{t 
[0 0 18] ^.(Dmmojs^zf'j ^^fHn-T 

[0 0 1 9] ;i©M?^{Ci-5®jg:^}£tCJ;^<h#lCtt. 
[0 0 2 0] ;i®S!0jtr<t^ffiK:^fticJ;^t^ictt. 30 

[0 0 2 1] ;iCD5!^{C±S^tB:^ftiCJ: 

[0 0 2 2] ciOT^edTv^^^ry i7 D— :^Jl/tn:^<i:^i. 
^.n-s, iH^M}c*^t^E^j#^3 (c5^-r7 5 y^BH^j 

tcffi|S|B<);^i7 5y®EBH^J<h«. MificoSft^W'ttKSrSI 
KWt'^A*^i:/i<. ■?-CDSE?iJ#^3 07 5ygE@a?ij 

(c *5 ^ 7 5 y K ® HBX « 2 <@ ^ ffi CO 7 5 y ^T- 

«J^Lfct><^). BH^J#^3©7 5y®!SH?iJ(C*3tt*N* 
<fflR?>VX«C*!ffi[C7 5 ySE75^* 1 X« 2 jl£^±{t»PL 
;tt)C7)&DC^05N5^S&LNVC*ifflC»75yS575n{|iX 50 
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[0 0 2 3] z.<D^m<D=^j ^u—f-)v^mt. mt^^ 

[0 0 2 4] tn:ll<h75:Of#^MeKtt. 
6- 1 8 4 1 6 2^WSffl«{cMS^L^cJ;ofC. V^XlfF 

«fflsa>o^ s^if ^ iH^j^ (c t3 s HE^j #^ 3 (c ^-r 

75 ySEgE^JX«^n{c:ffil^M?J£75 ygEsa^j^n- H 
f -5 D N A^mX b ^1 i: tc J; 0 

[0 0 2 5] ^&^!gf^tt«fflcD:^rffi(;ij;ntSJ:<. ^JA 

±ierort^tr[ig^£*ffixtt3a3i:7>'*:iA*> hti 

i^^Sa»^^s<J5 7!;S5 0 0 M g/Eib. 

T^ar^o -^-bx, «i^sa*^?.3 7!»s5 B^fca^Bs 

^JStBb. ^tS:bTin:#:«*«flStbtOB$*ia@*# 

[0 0 2 6] »f< bTf#e.nfctn:^j^*«fflsa<h 
'^mum^mm^(Dmm\z\t, p 3 - ns i - a 

g4-l«taSg (ATCC TIBI8) . P3-X63 
-Ag 8«fflBa (ATCC T I B 9) &t/S P 2/0 - 
Ag 1 4«ffl)ig (ATCC CRL 1 5 8 1) ;f'd:t*«T>i7 

'y-^ Ax^me^t-r^mi-^^mm^m.^y^)\^^iz^^m 
tim-tmm\zthi^m^mm t ummimmm^m s * 

<Dmm.^mi ■. IZSSl : 1 0(D»I^T-j?jS$1±. Z.(D 
ttfficOSS. $^3 0 75M4 0'CTi^l7!>S5^m>+ 
ji'^-hf-i). g!6-&i§tte(C«, ^J^tS. MEM^tlfi. R 
PMI 1 6 4 O^tfeSiLK'f 7,375fe^^';U^r]igttei£-J6 



( 5 ) 

[0 0 2 7] @M©A-r:/U F--x'S:a*?T^{C«. ^ 
K^f'S, x>-y-'-f A-f AyT-7^r-f , ^'J 

'^w.m.mu u-ytn.wmm-^^=>.7 )v& , i 9 9 
u—yit^ntzz-ammz^^n-^zf^) Y-^^n^. 

[0 0 2 8] z.(r)^m<D=^.' i;u—^)Vi^mt. »t/0^i> 

(DM^m^<. vi)^^. ±i^n^\zJon^mm.ti^m^'r: 

ib't J i7U—)-)Vin.¥^^mM-t^\Z\t.. fci:#:-9S:$»S 

(Djjmii\.x\i. m^\^^ mm. wsr. m^. ig«i- m. 30 

-5. 

[0 0 2 9] :L<Dmm=^y i7U—^)li^mt. -fA/ 
7 7 ^' X ^' - i7 p V h 5 17 - 1 c J; -5 ^ K S e K CO 
«S(C^t)*T*-fflTfe-5. »f/6^-i.»M*j4«, Z.(D^ 40 

(D^mmeiM^ii^i^tr^^m<^9.t(Dm^mziim^ 
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miz'^^m&n(D^7b^7i<i^mit&i^±<^=i:y o—^)i 
tamz^mr^. ^yi^a—r)i^ 
i$immo)yKm-f^>mm^^^^ztiz^K>. m^izm. 

*p H 2 T, — I gM©i7 ^x(c«-r^^ 
pH 1 OTbSl iT-^m^-tt-So 

[0 0 3 0] :i(DmM(^mmysm\zj;:^t^iZ\t. 

(DtiiK)^ mmm&mt. ft&^mmmzni^^TiFN 
mm&m.\tms^mmmizj^v i FN-rs-SiScDf^oM 

#^JtLT. $5,tCtt. I FN-rlC!g$§tt*Wr^v 

mw^) 'y-^'^'^T u)i^-m^ii(D^^mmizMt 

-mmizj;:^mmm^^^m^r^^m^mmr^m'k 
tc«. -f >5'-D-r^>2^m««?EH^iJil[#^ffl-r 
[0 0 3 1] :L(D^mo)^y'i'a-i-)itn.m-i, mmw 
pMco^m^'i^mt-r^m^miz'bfAm.im'^^^T 

-f A/y-y-fe'f . x>-tf-r A-r Ayy-y-t-r. s^^ta 

y T -y -t < f£E(^mm-< A y 7 >v-fe-f * jifflf -5 <*: # (c 

o^: y i7 u-')-)v^^ ti a fes e s «c iRf s jt^ 

^(omm.'^m.m.T •y-t -r » t) <7) ci-^t? -a fe«T-tt;^£ 
1^. ww^mwi rx>if-i'A-r AyT7-fe-rji . 1 9 8 

9^. ^^{t^lHlA^fT. ^ 1 9 67!;M3 4 8H;^it*{C 
[0 0 3 2] ii^T< *S6^J{cao'#c:©i!Bj<lrltti3«-rs 



(6 ) 



[0 0 3 3] 

[0 0 3 4] : ' 

[m^m i ~~ l JgKteM#:KG FM5"c;DffM] ^0 . 5 

0 XPCRSff?^^ 1 0 M 1 . 2 5mM dNTP^^y 
i7X^lMK 2. 5^<5:/m 1 T>:/U^^;>:^DNA 
TjfU^^-- tf«:l w K #^¥6- 1 8 4 1 6 2^0J*ffl 10 

y-^^^mmi^r^mmmz^n^mmm^A d^-rts^E 

DNA^ l ng. SB^mcDgH^J»-^3iC43^t^N*iffiR 

-GAGGAATTCTGGAGGAAGGTAC C A 
TGAACTTTGGCCGACTTC- 3 ' B:D^' 5 ' 
-GCGAAAGCTTCTAACTTTGATGTA 
AG - 3 ' T^tD$n^:S*Ba^J<7)^>xy^-Y*T-R 

10 0 M 1 tvrz. nmzjzv. :icos^^^9 4tgt? 
1^^. 4 3t:Ti53^rBl, 7 2t:ti^^P^. :icojiiifT= 
-r > :x h r i^-'Y ^)v^3m wmx^ tzm.. ^ ^ 

tC, 9 4'CTl^i'W. 6 0t:Tl53^P^. .7 O'CT'l^J: 

iH]^iiLPCRSi$;$i±, E^js^4['S-rt&*Ba^jtc 
ifgp^iR^'H i nd II I'^mw^^^mmzo 

[0 0 3 5] PCR:gil^, xh^3^>^->My-^x^H 

-^^3^— rpCR-S c r i p t SK ( + ).J lOn 30 
B^nmz^ 0 , D N A 'J tf 7r]aigbTffi^;^ D N 
A i L , C n > t: ^ > h J: 0 X h ^ ^ 
>®^1^M iTXL - 1 Blue MR F ' K a nj W 
tC^AbT^^Kte^LyCo 5 0 m g/m 1 

T>tfvU >^^t^L-:/PXi«ift (pH7. 2) \Z& 

au. 3 7'CTi 8»#PHi^s««Lfcf^, ^m^^m^L^ 
^m\.xmwu^w^mm\.. mn(DT)vt}^)-sj:>s 
ffi^ifimLTm^^DNA^^gf b;tc ;icoiaJftx.pN 

Ac^—SB^iiO, O^Wb:^ci:^^. . 

BE^J^{Cfe^t^ffi^JS^4 tC^-r*£Sffi^JCODNA;0^*m . 40 
k^nX^^D. PCRSi^^(-:fel'VT, maaoDNA^tiE 

[0 0 3 6] ^:Z^\ ^SfcL;t;0^^^T5^Dc7)|aj^AD 
NA^ftiJIS^^E c o R I ^D^^H i n d III 
»ff^, ^fSig^DNA^-ry-i/a >4^^y h TDNA 
^-ry-va > ;^^;/ h • /\^->?3 >2 Jl ^ffiffl.LT, 
f#E)nfcEco R I -Hind III DNAW>t 

-TS^TK^^X^ F^^^- rpKK2 2 3 - 3 Jl 1 0 
ng^l 6XT3 O^P^ISiS^i^TMi^UTitM'oJtgT^C 50 
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ffiglADNA rpKGFMSji ^f#;^Co :3>H5^>h-tr 
Jl'ffitCJzO. CCTD^J^^DNA. pKGFM5T>tl^» 

Y 1 0 9 0^ (ATC C 3 7 1 9 7) # 
^>n;^cJgKte^#: TKGFM5 J] ^50 ^/m I 7> tf 

V U ^^^t^ L - y PXigjfe ( p H 7 . 2 ) trJ^aU. 

"37 1 %nmmmmm^:^fz. mm^^m^L^^mux^^ 

Uffi^iifflLTlaJ^^DNA PKGFM5 ^fflHiL 

5{C.-ffiM^DNA pKGFM5tC43ViT^i. IH5^Jg 
tC*5tt^Sa^J#^4l::^'r±&SiH^J(^KGFM5 c D 
NAy^^^T a c yD^-^c7)Tatt::a^^nTVi7t:. 
[0 0 3 7] 

[USS^J 1 - 2 JgMKM#:KG FM 5 tC<:t^SaS<^ 
ffi^l vT-K^V-T/fCct OT::>tfS>U >5 0 M/m 1 
^^ti'L-T^PXigjt' (pH7. 2) ^Wm\^. 3 7r 
(CJ^ai^V ^M^J 1 - 1 Tf^Mb;^cJBSe^#:KGFM 

2 0 1 m-i^^-yT—:^y'5^\zm^f^n—^^^ i s i 
<ht9. i^istc^awb, 3Tx:\znmk. ±Mxmtz.m^ 
mm^ix i^/v) jgab/ipii;s*x8B#wjffi«« 

slxs 4 mumm^ac.mi' h u -i? a ( p h 7 . 

[0 0 38] ^C0±«tC*:/^TTiit^T>^:-'5^A^4 

0% (w/v) ^Tjp;^. ^—\zmm\^. mmmm\^. 
m^h6^mw:. ±.m^mm\.rz. z.(Dmrz\z^\^r^ALm\z 
mmT y'^:=zo h.^ ^ s % (w/v) ^xjpx., 4t:T 

ggg^b/co :i(^am^l. 5Mgt^y>tz:'^A^^O 
1 5 OmMPg^^iJIg (pH6. 6) tC^^L, ^Jg^ 
^561. 5MK®?T>^-:'^A^^t^ 1 OmMj^^i^W 

?g (pH6. 6) \z^K^wmi\z\^x:^^^rzyr)v^zyr 
^-t^mm7y'^^'yi^(^mmnwrf. 1 omMP^M 

(pH6. 6) ^MLfCo 
[0 0 3 9] O^lC. gtmT>^n^Aii^O. 9Mf+ 

(pH6. 5) \zn\^xAxxismmmMx\.. 
"f^^i omummmmm (pH6. 5) tcj:D¥«{k:b. 

T^V^;^cSy— S rDEAESPWj O^^AtCfti^ 
b/;^^A^ff»?'ci:Ip!— SW^gX^i^ft, OM;^?^?) 0 . 
2:M{-±#'r^±&{t:t- h U i^A<Z)igS^SaT> 1 OmM 
(pH6. 5) .^ffi?^b. :^<t:M-U'::7Aii 
so; iM{^jaT^tHL;^ciii5i^^a3tL.^Co 

[0 0 4 0] ^(D'ik. z._(Dm^^mmm\^. j^^mm-^ 



( 7 ) 
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T*3l'»fc7yJUT->Tia rx-/1- • x-yi'X? .5J| © 

mi 9, 0 0 o^;i/K>'W-ia©iii^}-^^^Lfctc:^. 
[ 0 0 4 1} i^m^G - r s 4 1 6 2 -^g«iM«(cfa«u " 

T-SDS-5}^'JTi7U;L'T5 h*y'JP««*«)-rs<h. 

^*i9, ooo±5, 0 0 oy)Vh>\zm^-t^&& lO 

■Th7:t-*->>y-r^i:, 4. 8±1. OlC^a.-^k* 
[0 0 4 2] 

[^i&m 1-3 /N-r :/u H- vM - 1 omm) i o a 
i^sD^-;/ hoymi&mzmmmi -2<ny3miz^Dmc 

ffiSilieK*^±7n<>hTvaA*>htfctc2 0 y 

[0 0 4 3] C©g$«ffligi:v''i7X#MH**c7)S P 2/ 
0-Ag 1 4ifflSa (ATCC .CRLl 58 l) Sr3 7 
"C(Ci^abT*iVifcjfiirtftl^WcDRPM 1 1 6 4 0 J^tfi 

(pH7. 2) iz^n^enms^ms.sxi o'mymi 
R-ai X 1 o^e/m 1 izti^^oizn^m-^'^^ m.'b6^ 
mm. izm^^^Mi^tzo :i(Dttm\zw^i^^'f-mi, s 

0 0y;Uh>C»5 0% (w/v) /}?'JXf^l/>i'U a- 30 
;l'^-^tJ'jfil?f ftl^*© R P M I 1 6 4 0 l^m ( p H 7 . 
2) Im 1 l5J'ra*HtT?TS'!ri]DA, 3 7 "CT 1 ^i-P^-T 

>+3.'\-hLfc^*, ^a*^5 om nzf^^^Tskm^.- 

^Wc^)RPM I 1 6 4 0^j^6 (pH7. 2)S:}g^JP 
9 6 •:7x;UT<i7ayi/- htC2 0 0 

[0 0 4 41 ^■i7x;i/{c*3it^*«±«f ic:9')Sjj$nfc 
^mz-o^. HJg^Jl -2(D;^ft{cj;0#ycffi^MeK 40 

mmmBmzRm^^^-r^i$-^M^r^/\'rf^j k- 
l^ftfe. 

[0 0 4 5] 

[||]5E«^iJ2 i7n-i-)Utn.W-U - Im Ah (Om^t 
[0 0 4 6] 50 
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[SIM0'J2-1 ^D— :^J^^aft:M- ImAbcblM 

s] mmmi-3(D^miz^Dmz/\-c:fo h-vm- 

1 ^ifflB§?BSiii^ 1 X 1 O'lS/rri 1 Ic/j:^ J;-5 tc 5 % 

(v/v) ':7vjfli«^fflsbfcRPM 116 4 omm 

(pH7. 2) «*M^*$*£;«cL;^c;5^e,, 
'5'%cOj>f :^^3.><-3"f . 3 7t:TJg*Lfc.'BifW 
OfflSg^fi{caL;t^,'±CT. A-rt/U F-VM- 1 Sr^ 
s6'^+t-^rfi*©tr[/\AXi5' - W)»«ffl)iatn:^ (C J; 0 ^feiffiffll 
ftijf -S tifet::; yjx^><&0. 5 m l /EESMlKrt?^ 
ItLTfel^fcSaa^W/NAX^'-OltKrtt- 1X10' 

[0 0 4 7] AAX^-*^?>l«7K$rSB?b, PBS-e3 
fgf&S^b/t^, BitK7>^:nr:7ASr5 0%fig?0(C/ct-5>J; 

^tcjp^, 4x:t-2 4iitw»Bb, M'b^mm. itmm 

mm (VH6. 7) {C^bT4"CT— BfeSWtyi^. ^ 
^-i \-tl^K\Z^^\^. «S*^2 OmM;5^^ 3 0 OmM 

\zum.mz±.^-r^^m=.i^mts u A7Kj§?g ( p h 
6. 7) ^mrnvtzhz.^. iL<D^moy^y i^u—r)v 

iK^U- lmAh^'^tii\l^mW}^'^^ntzo 

-rsT^WbfctC^. ::w^:/i'P-:^Jl'tn:#:M- Im 
Ab«I gMOi7 5X(cjlbTt.ifc. 
,[0 0 4 8] 

^hb-ri — ;noomg. 10% (w/v) sdstK 

mW.<^. 5 m 1 Rl>';^U-fea-JHm 1 ti^^Ui,mk\Z 
1 - 2 OttfcffiKMSM^ 1 /X g JiP 

3 7'CT-mffl-1'>^3-'^->LAc^, SDS-# 

- hp-fe;i/D-x]^ic5^b, - hD-fe;i/P-xjK^A-r 

H-vM- 1 <75««±m{c 1 mmmx^fz^. o . 

0 5% (v/v) ^V'f — >2 0 S-^ti"5 OmM h UX- 
(pH7. 5) T^i^bTiiSJWtft^^l^t.^ 
fz. - V P-feJUP-X^^H^C'-y- t*A°-;i-:^->:$^— 
T^SSLy^Ci^-y-^SsfeOtt^-y 1- I gtn:#:^#tfPBS 
(' lffifFBl)l»LTKJS$-B:, 0. 0 5% (v/v) -y-f 

- > 2 0 ^-g-t; 5 0 mM h U X -W^Wmm ( P H 7 ■ 
5) Tgt^S, 0. 0 0 5% (v/v) il^itTKmi: 
0. 3mg/m 1 v'TS /'<>v'v>^^tr 5 OmM h 
UX-i|iSEi^«J« (pH7. 5) tr«»bT%fe^-a- 

Ac. 

[0 0 4 9] I^B^tC, fflSl®eK(Cf^;^T. t^fBHifi^J 
4 0:^i)£{C<±; 0 f#Ac V'5'XfFMfi5l5<7)«®®eSXtt 
a^^Mt h'r>iS'-P'r^>l 2 $fflV^^?fi$ffi:lt. 

(ctt, '^->jfii?tT;i/:/= > (6 7, oooy;i/h» . 

:^3}^7;i/:/5 > (4 5, 0 0 0^)1/ h» > :^;;i/;J^-'y 

^7>b h'^— e (3 0, ooo^;i/h-». hgy->- 



( 8 ) 
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>'r >t f^— (2 0, 1 0 ^na-^^ 
VT)v:rs.y (i4, 4 0oy)Vh» ^m^^tz. i^m 

[0 0 5 0] m2(r)mw:\zw.<^n^^o\z. t/^/n- 

•r)l1^W-M- 1 mAbtt, l - 2 O:^}StCj; 0f# 

;ttt»SaK (V->1) 5:n^llM#iJ4©:^^fc=t O» 

;t»siMas (i/->2) i'<D*!RFSW('Sjr>L, 
-r>^-P'f+>i2 (^->3) ^ctt±<s^^bi^*^ 

[0 0 5 1] immms -iM^/yy-^—T-'f-^a-^ 
tcissagwiWM] . 

[0 0 5 2] 

^ -mf)\^(Dmm ^mm 2 - 1 o#yi^ / 

i7D— :J-;Utn;#:M- ImAb^S OmgtD, 0. 5M 
:S{t:^h'J'^A^^tJ'0. IvmmBm^ (pH8. 20 
5) tC*fbT4'C-e-BftSWLfc, Tk^^ttfi^tLT 
^rJUVv-TSl rCNB r -ffitt^t-fe^yD— X4 BJ 
4 g ^ 1 mM:SK*^?g4'-C|g?H$-a-, frfi*;^Cl^-:ffil! 
7K»?K, 0. 5M4a{t^H U'^A<E^tJ0. 1 MtffliE^ 
»jS (pH8. 5) «MM;fTgfe?tbfc^, ±fE©^:y^ 
P-:t-Jl^in:#:7K^?S*«] 10ml ^jtox.. ^fiTT 2 B$ 

1 MX^S^y-Jl/TS >7K}§^ (pH8. 0) Tift?^ 
b. ^6tC. 0. 5Mig<t::^-hU':7A^^O0. 1 MU 

(pHB. 5) Rl^O. 5Mii{t::M-U'i7A^ 30 
■^00. lM@^^ig»?^ (pH4. 0) ^z.(Dm.^-T:m 

ViT^lt-r-5Xe*5[Hll*jlU, :gf^{CPBST-i5feJ^L 
T'f A / T 7 ^ riT^^- - D V h 7 

6mg<7)^:/i7D— :>-;i/tn:^M- 1 mA b*^iiS-&LT^^ 

[0 0 5 3] 

(IIM^J3-2 h.J7y ^ •=.'T^-^u-^v>fvy 
-i'-('J;^MaSO««] IIM^J3 - ITftfcT A/ T 
^-f riT^-'T— i^nvh^^^-f-ffl^r^H 0ml 40. 
X^-yi/mnfSlff*3aP(C;??5Att{r5t«L. PBSTgfe 

t^ft, mm\ 1 - 2 ©:^ffitc<fc 

0. Img/m l-g-tJ7a:^;l'-fe7 7'0— X(§tilIlI5i-l 
Oml^ftl^Lfc, ffl*7jcPBSTgfej*bfcf^. *5A 
(C3 SmMX^^jUTS >7K^?g (pHlO. 8) 

(5^1 0 0 %cDi|XST#?,nfc;ii:;5^ 
Wg^bfco 50 
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[0 0 5 4] [||ffiM4 -f A/T7^'-5^'('-i7PV 

[^mm4 i'A/T7^'n5^^-i7D-7hy^7^'- 
(c:<J;^®aKcD»ti] SiSS^oilltCD- i V'::7 7. 6 o o 
GE©itKl*3«CPU^-A*i7 5^iJ'i'A • /t;i/A*A (ATCC 

1 1 8 2 7) $6 0'CTmmjjnl»UTiB®[L;t5EM#: 
5r 1 m g Xmm^m^ L . jl«-«S:CO:^ffiT- 7 H W^W 

^llt^{C;tllMS5l5©»SJU4?#»$: 1 ix g/EEffi 
W-g-^bfc. 17^M2B#F^f*. V^XSrSISb. >L^IIi«. 
JftL^. ffFM^MtHb. 8 f&^O 5 0 mMj^g!i^«^g (p 
H7. 3) *^:y±'rif-lCj;DSt«f'UTtttHL 
fco JSm#;^«i<)8. 0 0 0 r pmT?2 0 ^i-ffiS'L>^i-|| 
L, #e.nfcJi«i^9 1 lCfigfPBftm7'>^:n>^A*^ty 
5 OmMPSEi^W^K (pH7. 3) ^ffiitSlT >^:n>i7A 

t^4 5%ma\zu^^oizm^. 4rTi8B#K»B 

ijs«)8, 0 0 0 r pmT-3 0 ^ffliS-^^i-BtbT^KS 
SKSr-^tJ'Jimi^ 1 9 l^»fc. 

[0 0 5 5] :i(7)Ji«*^i6 1 MB5^7'>^:X':7A$'^ 
>5 OmMj^gfigffffi (pH7. 3) T'T^{t:3-&T4D 

v^rzyT)l-7->YM ir7xn;nr7T p-xj i^4. 6 
lOA^AtCftl^L. A^A^fffi¥^J:l^-iS«JKT-i5fe?^ 
1M*^?,0. 2MttTI^-r-2)eitKT>^:r:'?ACO?g 

ai^lHT- 5 0 mMj8?gEig«^ (•pH7. 3) $SV 
0. 5 7Tjl?^Lfc. eitlE7>^:-'j7Ajig;5^0. SM 

H'&(Dt^izmm\.rzmmm&m^'^tsm^S!fi}4. s i 
)^»«sb. 2 0mMmmmmm (pH6. .- 

5) !C5^bT4t:Tl 8B#m®tfT^. ^S62 0mMj8S^ 
(pH6. 5) T¥«{t$-l±T*3Vifc7r;i/V>' 
rDEAE--fe7 7P-XJl *^)250ml©;^;^A 
;^ 7 A^SfP^Jl^-^WJ^T'Sti^S, 0 M 

A^<bo. 2M\z±^-r^mb-th>)'yAo:>mm'^mT. 

tJ ^ L,\Z 2 0 mMmmMm^& (pH6. 5) SrSVl. 

[0 0 5 6] ^mmBm.^'^tsmmmfi^2 e om 1 $m 
lib, jg^if*, ^*)!j£^J3tl^lgic»Sbfc<t;i5. M« 
9 5 %£t±©*t©SeS*^, I^i^SAcO. H(S10 0% 

[0 0 5 7] 

[*M^J5 x>+)-WA-r A/T-y-fe-f 
Itm] SffitCbfc^S^oT. IIM^ajl - 2CD:^ffitC«kO» 
75:»ti.®aKT't'1t^*^fe^!Sf|Hb:rc^, jfiilK^flSj 
b, I sGtnW^mmi^fz, C(D I eGini^^PBSlz 

2 0 iigymHZfS.^^oizmM\^> 9 6'yx.)l-^-ri7 

pyu— htci 0 oj^ \ /ox.jvr-D^&i^fzo v-ri7 

P:/^-h$^STT-3B#r^-Y>+i^-h-bfcf^, I 
gGig^^l^^. 1% (w/v) ■:7->'jfli«T;L':/= >S 

•&tj'PBs$2 0 0 M 1 /'^iji'-rojjDA. 4x:-c—m 

^Ebfc. 

[0 0 5 8] -T-f i7Dyu- hyO^bPBS^I^^, 0. 
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0 5% (v/v) 2 0^-&tfPBST^jt^, 

(w/v) 'i'->Mim7;uy5.>Sr-&trp B StXiD.jgii: 
«S(cf&f?CTi 0 0 II 1 /'^x;i^-r-:5jpA. fiST. 
^MTT' 2l$F^jKJt:$-t±/i, 0 . 0 5 % ' (v/'v ) >j/-f 

i7a—)-)Vin.W-U- ImAb^: 1 0 0 /z 1 /'^x;!/-^^ 
JUnx. igSU;^C75t?,^STT2B?fW-KJC53#, O. 0 5 
% (v/v) U/-r->2 O.S-^tJPB STi5t#Lfe^. 
I? -y- tV-?-.3|-^ v :$^-if i: X h h T f >7 > i O 

0 0 M 1 /"-^xJi^Tt^^jp;!, mm.i.t^-tfi^^ 

MTT$ ^tC2^^SJi5^-e-/i. 0. 0 5% (v/v) 
y^^y2 0 ^-^tr P B s Tgt^tf*v tt^SSKtriiS^ 
U -7 -y- tV-?-^:^^ -> tf CO?SttSr o - :7 x 1/. 

[0 0 5 9] 
[^1] 



16 





(A 492) 




(pg/ml) 




{%) ' 


2,000 


1.490 ±0,030 


. 2.0 


1,000 


0.723±fl.007 . 


1,0 ' 


500 


0,370 ±fl.020 


5.4 


250 . 


0.210 ±0.010 


4. 8 


100 


0.090 ±0.010 


11.1 


60 


0.054±0.004 


8.7 


0 


0.017 ±0.003 


17.6 



10 



fzo HffiJrt#:^o. 0 5% (v/v) y-i-yzot 
0. 5% (wyv) ^>i6ifST;i/:/^>^^t^PBST 

2m 1(1X1 01^ c pm) T^JtJP;^/^4T:T-Bfe^H 
o iM*l^g^Si^^l^£ D : ' G S % (vX v) 
^^'-r ->2 0 to. 5 % Xw/ V ) o -yskmrji:/^ > 

[0 0 6 3] 
[«2] 



(pg/ll) 


ij^y (c pm) 


{%) 


1,150 


15, 900 ± 700 


AA 


575 


S,10O±2OO 


2,2 


288 


4,70O±2OO 


4.3 


144 


2,300 ± 50 


2.2 


72 


* .1,217± 4 


0.3- 


0 


159+ 4 


.2.6 



30 

• . [ 0 0 6- 0 ]^ 1 (Drn^t-^ ^ BJ P. tJVj: J; o \z. *^ttJ:^ 

mzj:^t^\zu, ''MjiK thm5.onm2, ooop 

[0 0 6 1] 

2% (w/v) ':7->ila?t7;u:/5>*'&tj'PBSPt3. 4 40 

[0 06 2] K^«={tC0@ffitn:#;^ * 
M^J 1 - 2 O^^ffifCi 0»;^c»»MeK* 0.5% (w 

/v) r>->ifli«7;i'7'5>^^tyPBS(cj;Djii:jgs 

(C^f^bT.O. 2m 1 -r-Pjjpx., 4t:T-4Btm#Mb 
IH^iJ ■ ... 

lie lie Ser Phe Glu Glu Met Asp Pro 
1 - 5 

Ser Asp Leu He Phe Phe Gin Lys 
20 25 



[0 0 6.4] ^2<n^m^^m^-f}-'fi^o\z..ifm^ij 
ffitc:j;^t#{ctt, 'pn.< ii-hmxoonmi, 200 

[0C)65] 

T-#-5o . . ■ . . 

[0 0 6 6] '<D%|^«, »r<fc^*:^cf^ffl54ll^^» 

[0 0 6 7] 

BE^j#^ : 1 
BH^jOgS : 25 

Pro Glu Asn lie Asp Asp He Gin 
10 15 
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17 18 

[0 0 6 8] SS^J#^ : 2 h7}^D>?- : H^tt 

BH^jcDS^:i8 ' mmcDmm: 
mm 

Gin Pro Val Phe Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu Pro 

- ■ 1 - 5 ^ - 10 " '- 15 ' ' • ^ 
Gin ■ 

[0 0 6 9] Ba^J#^ : 3 f-Tt^Dv- : Lt«^^ 

mm(Dm^ : is? mmoymm : saM 

mmom-.y^ym' lo 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn He Asn Asp 

15 10 15 

Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met Thr Asp 

20 * . 25 30 : 

lie Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He Tyr Met Tyr • 

35 40 45 50 

Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser Val Lys Asp Ser 

55 60 : • 65 

Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He He Ser Phe Glu Glu Met 

70 75 80 85 

Asp Pro Pro Glu Asn He Asp Asp He Gin Ser Asp Leu He Phe Phe Gin 

90 95 100 

Lys Arg Val Pro Gly His Asn Lys Met Glu Phe Glu Ser Ser Leu Tyr Glu 

105 110 115 

Gly His Phe Leu Ala Cys Gin Lys Glu Asp Asp Ala Phe Lys Leu He Leu 

120 125 130 135 

Lys Lys Lys Asp Glu Asn Gly Asp Lys Ser Val Met Phe Thr Leu Thr Asn 

140 . 145 . 150 
Leu His Gin Ser 
. 155 " 

[0 0 7 0] BE^J#-^ : 4 : V^X 

: 471 mm^ 

m<D^: :r.:^m Ba^J^at)-rfa-^ : mat peptide . 

hTl^Dv- : itmt^ ??aE^4S : K.471 

BH^Jc^aS :cDNA to mRNA ^m^^^LTzZ^m : S 

mm ■ ' ■ ' 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 48 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn He Asn 

1 5 10 15 

GAC CAA GTT CTC TTC GTT GAC AAA AGA CAG CCT GTG TTC GAG GAT ATG 96 

Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

ACT GAT ATT GAT CAA AGT GCC ACT GAA CCC CAG ACC AGA CTG ATA ATA 144 

Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 

35 40 45 

TAC ATG TAC AAA GAC AGT GAA GTA AGA GGA CTG GCT GTG ACC CTC TCT ' 192 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
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50 55 60 

GTG AAG GAT ACT AAA AYG TOT ACC CTC TCC TGT AAG AAC AAG ATC ATT 
Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He lie 
65 70 75 80 

■ TCC TTT GAG GAA ATG GAT CCA CCT GAA AAT ATT GAT GAT ATA CAA AGT 
Ser Phe Glu'Glu Met Asp Pro Pro Glu Asn Tie AspAsp lie Gin Ser 

85 90 95 . 

GAT CTC ATA TTC TTT CAG AAA CGT GTT CCA GGA CAC AAC AAG ATG GAG 
Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly. His Asn Lys Met Glu 

100 105 * HO 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT GCT TGC CAA AAG GAA 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

115 120 125 

GAT GAT GCT TTC AAA CTC ATT CTG AAA AAA AAG GAT GAA AAT GGG GAT 
Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 135 140 

AAA TCT GTA ATg'tTC ACT CTC ACT AAC TTA CAT CAA AGT 
Lys Ser Val Met Phe Thr Leu Thf Asn Leu His Gin Ser 
145 150 155 

imm<Dmmuwim] 20 n a 

[glll^J^^DNA pKGFMSO^it^^-rEIT Ptac 
KGFM5 cDNA SaM^n— KT^cD 
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r rnBTlT2- 

Am p R 
o r i 



240 



288 



336 



384 



432 



471 



t a c T'D^— ^ 
iJ^y-ARNA::t^P 




m2] 

S-^M d9-^A7-l 1 2 S 



67k 
4Sk 



30k 



20.1k 



14.4k 



pBR322orl 
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mmB] 5pfi)t7^8^ 3 1 0 

. mmnrnms^] o o 3 e 
[0 0 3 6] ^CIT. nmizLfz^^-oxm'o <Dm.^^D 

NASrftiJKS^E c o RIRtXHind I I I 

< y-v' 3 > • ^ • ''^'--^ 3 > 2 J) LT. f# 

SnfcEco R I -Hind III DNAWit 

0. 1 u gt^if>m\:^mmmm-v^mvxi=\^^rcyr)u 

Vi^TiST'^XS K'^i'^- li"pkK2 2 3 - 3 J 10 
ng&l 6'CT3 0^i-F^M«$*Tai^$-li-TttMnTtg 
tS.m.^^r)NA fpKGFMSjl ^^fz. n>tf7^>h . 
■bJUmiZ^D. Z.CDm^^DNA pKGFM5T;^M 
MY 1 0 9 0» (ATCC 3 7 1 9 7) S-J^gfej^b, 

m<hnrzmn^^i^ itkgfmsj) ^sowg/miT 

>tfi>'J >*^tyL-yDX«ife (PH7. 2) (CS® 
;U*Uffi^)ifflLTffij^^DNA pKGFMS^ttlJtJ 

Lfzo i^7=^=¥iymiz^r)j^mvrzt:i^. mnz^t 

iS^^DNA pKGFMStCfcV^Ttt. Sa^J 
^{'*5tt«.BH^J#-^4(CSKT*S«BE^J®KGFM5 c D 
NA*^*T a c yn^:— ^®T«St('aiSS'3tlTVifc» 

[«iE*f*«^«] mmm 
mjEprnms^] 0037 

[0 0 3 7] 




[|IM«aJl-2 J^Kte^#:KGFM5{'J;-2)MeMcD 
m±] :t-hi7^-:/tcJ;l3T>tf->'J>5 OMg/m 
1 ^■^tJ'L--/DX«S6 (pH7. 2) SriSSL, 3 7 

t\z}^&m. mmm i - 1 t f^Mbfcj^Ktei*#:KG f 
M s'^sab, «aT, i^bsax- 1 8B#mai«*L'" 

fzo 2 0 l§>?^->'7-^ >^(cSfPJ^cra-«iffiSr 1 

8 1 io. mmizmmv. a7t:(ci^ai^, ±iE-e#/!: 
a«*#j^i% (v/v) mmi^. mi^M&xsmmm 

15 0 mumti- h U -^A, 1 6 mUm^yK^—-^ h U 
■i;AROJ4mMjg¥m^^*:^-hy'::7ASr^Oii^ (pH 
7. 3) (c?-?]as-&. e^&iK^^, ^'ij-^i-iitcJ;OM 

[#ii^fflIE3] 

[ffiiE*f^»s*] mmm 

KGFM5 cDNA ® SK^r n- h't"^ c D N A 
P t a c t a c 3^n^:— ^ 

rrnBTlT2 • U #7— ARN A:t^D 

AmpR 7>if->u >wttae^ 

pBR322ori ^j^MlC^ott^ttSM^a.-^C 
[¥ii^fflIE4] 
[fflIEM^«««] 
[«IE^*m^g^&] Ell 
[«IE:^ft] 
[ffiIEl^#] 
[01] 



BaOta. I 



PotZ 



PKGFH5 rrnBTITsI:; 



tfljidin 
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(5i)int:ci.' mmmn ff^mmm^ fi . mwm^mm 

GOIN 33/53 A61K 39/395 . U 

N - 

// A61K 38/21 9281-4B C12N 5/00 ^ ^ B 

39/395 9162-4B 15/00 C 

A61K 37/66 



